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Fabrication and Properties of Hollow Silica Fiber Reinforced

Polyarylacetylene Matrix Wave-Transparent Composites

ZHANG Jian YANG Jieying ZHANG Tianxiang PEI Yuchen
(Research Institute of Aerospace Special Materials and Processing Technology , Beijing 100074 )

Abstract A novel polyarylacetylene matrix composites reinforced by hollow silica fiber (HSF/PAA) were fabri-
cated by resin transfer molding (RTM) using hollow silica fiber (HSF) and polyarylacetylene (PAA). The mechani-
cal properties and dielectric properties between the HSF/PAA composites and SF/PAA composites were compared in
this paper, and so the effects of fiber reinforcement architecture on the mechanical properties. The results show that
the HSF/PAA composites have good high temperature mechanical properties and excellent dielectric property, and
that maximum operating temperature of the HSF/PAA composites is up to 450°C. Besides, it is hopeful to further im-
prove the over—all properties of HSF/PAA composites by optimizing the fiber reinforcement architecture. Since the
low dielectric constant (3.1) and dielectric loss (0.004) seem to have excellent stability to a wide temperature and
frequency range, the HSF/PAA composites could be used as high—temperature wave—transparent materials in the aer-
ospace and many other fields, though, the high temperature mechanical properties of the HSF/PAA composites are
only 55 ~75% of the SE/PAA composites.
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Fig. 1  Sizes of mechanical property test specimens
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Tab.1 Mechanical properties of composites

o W ofdefom TIMEREE/MPa gyppppi RERE/MPa g RATRE/MPa i A5/ MPa
MR Jgeem™  MU% s 450°C,120s /GPa il 450,120 s /GPa R 450°C,120 s iR 450°C,120 s
HSF/PAA-a  1.49 41.0 173 106 17.5 86.6 57.1 21.5 151 112 14.6 13.3
HSF/PAA-b  1.49 42.2 120 82.1 13.0 55.7 43.0 16.4 111 84.5 12.0 11.5
SF/PAA-a  1.60 45.5 213 142 24.1 111 102 26.3 209 163 22.5 21.1
SF/PAA-b  1.63 45.3 228 114 17.2 82.3 71.7 23.4 143 118 20.6 20.0
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